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Quantifying the role of
observations 1n ocean state
estimation.

Brian Powell, University of Hawaii
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Observation Count Percent

HOT Temperature 4982 0.02%
e et 4,982 0.02%
Argo Temp 15,212 0.06%
Argo Salt 15,212 0.06%
Seaglider Temperature 220,266 0.83%
Seaglider Salt 220,266 0.83%
SST 25 20185119 94.50%
Sl U853l 3.70%

Total 26,668,170




Recall, X, = Xp + K (y — Hxp)
K=(G'R'G+P ') G'R!

We have some measure of the ocean, /'

Between the analysis and background, we have:

AT =T (xp + K(y — Hxyp)) — J (xp)

Following Langland and Baker (2004), Errico (2007),
first-order Taylor Expansion:
r 0J

Aj =) (y T HXb)T KTMb 8Xb




22} ,NNHRC
\

20+ .' \ '

19+ HLCC \‘).

18+ NEC

A
= - 106 / // uAydzdsdt

21+




500

1000

1500

2000

ES00 0 100 200

Min=-2.2624F+01 Max= 1.1666F+01

Forecast

20.0
18.7
17.3
16.0
14.7
13.3
12.0
10.7
9.3

8.0

6.7

5.3

4.0

Bo 1/

1.3

0.0

=18
—B.17
-4.0
—5.3
-6.7
-8.0
9.8
=10Q:7
=i2.0
—-13.3
—14.7
=60
—-17.3
-18.7
—20.0

500

1000

1500

2000

2o 0 100 200

Min=-2.3783F+01 Max= 1.0098F+01

20.0
18.7
17.3
16.0
14.7
13.3
12.0
10.7
9.3

8.0

6.7

5.3
4.0

2o/

1.3

0.0

=1.3
=B 17
—4.0
—5.3
=B, 7
—-8.0
=9.3
=10.7
=i2.0
=18.8
—14.7
=16.0
=1'7.8
=ie.7
—20.0



Sv

20

151

I
N

Forecast
Analysis
Increment

|

5 ' ,( ‘\ ‘\ _
’ l
_s5L | | | | | | | | |
Jan08 Apr08 Jul08 Oct08 Jan09 Apr09 Jul09 Oct09 Janl10 Aprl0






I Glider
4l _ | [ Argo
[ SSH
HF
ADCP
| | M sST
Il HOoT

l l l l l | l l l l l l l l l l l l l l l l l l l l l
Jan08 Feb08 Mar08 Apr08 May08 JunO8 Jul08 Aug08 Sep08 Oct08 Nov08 Dec08 Jan09 Feb09 Mar09 Apr09 May09 Jun09 Jul09 Aug09 Sep09 Oct09 Nov09 Dec09 Janl0 Febl0 Marl0 Aprl0 Mayl0

B Glider
B Argo
I SSH
HF
ADCP
I SST
I HoT

Percent

Jan08 Feb0§ Mar08 Apr08 May08 Jun08 Jul08 AugO8 Sep08 Oct08 NovO8 Dec08 Jan09 Feb09 Mar09 Apr09 May09 Jun09 Jul09 Aug09 Sep09 Oct09 NOV09 Dec09 Janl0 Febl0 Marl0 Aprl0 Mayl0



24

23

22

21

20

19

18

Glider RMS

-163

-162

-161

-160

-139

-158

-157

-136

-135

-154

-133

0.2

0.15

0.1

0.05



24

23

22

21

20

19

18

Argo RMS

-163

-162

-161

-160

-139

-158

-157

-136

-135

-154

-133

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002






24

23

22

21

20

19

18

SST RMS

x 10

-163

-162

-161

-160

-139

-158

-157

-136

-135

-154

-133



Glider

AAAAAAAAAA

Profiles
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Innovation Vector: cli— Ve = Hx;,

Errors Given By: €p = Xp — X¢
e, =Yy — Hx,

Covariance: <ddt> == <(€y el Heb) (Ey A Heb)T>
=R+ GPG"

What about a single observation?

r,, = MPG'6(y;)
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Requires higher-order adjoint (Errico, 2007, Gelaro et
al., 2007)

Tﬁj | MTﬁj_

Aj o (y _HXb)T KT Mb Ox a 8Xb
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